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CONFIDENTIAL NPG REPCRT NO. 1i80

Rocket Launcher Mark
f Firing Test of Production iiocdel

PART A

NOP

1. a. The Rocket Launcher Mark 19 Mod O is a sub-caliber launcher
for the Anti-Submarine Rocket Launcher Mark 108. It is capable of
firing, in sequence, six 470 sub-caliber rockets. The prototype
launcher was previously test fired at the Naval Proving Ground.

b. Bellistic dats had been recorded on the experimental
470 Sub-Caliber Rockets during firing tests of the prototype Focket
Launcher Mark 19 Mod O and firings conducted from an open rail type
launcher. The rounds exhibited considerable yaw in flight and
excessive dispersion. The Bureau of Ordnance requested that bal-
listic datz be recorded during the present test.

2. This test was conducted to: .

a. Proof test fire the production model of the Rocket Launcher
Mark 19 Mod O. s

be Collect additional ballistic data for bellistic evzluation
of the experimental 4%Y0 Sub-Caliber Rockets.
3. It is concluded that:

a. When the Rocket Launcher Mark 19 Mod O 1s lcaded in the
Rocket Launcher Mark 1083

(1) Between -30° and +30° in train only one of the two
Mark 108 firing pins is operative and any two adjacent rocksts of

s saivo czn fire simultaneously,.

(2) With the mount trained 35° off the centerline, both
Mark 108 firing pins arc operative, md the rockets will fire indi-
vidually in the proper sequence.,

b. The experimental 4%0 Sub-Caliber Rockets nxhibit excessive
yaw during burning and the dispersion is greater than 1s desirable.

CONFIDENTIAL
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4, It is reccammended that:

a. The Rocket Launcher Mark 108 be trained 35° off the center-

line befors loading the Rocket Launcher Mark 19 Mod O into the guide
tube. ' ' :

be Prior to starting a firing program the firing pins of the
Mark 108 Launcher should be checked to see that they are contacting
the contact band on the spacer tube of the loaded Mark 19 Launcher,

¢. The experimental 4%0 Sub-Caliber Rockets te modified to
improve their flight and decrease thsir dispersion.
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Rocket Launcher Mark 19 Mod O
Proof Firing Test of Production Model

1. AUTHORITY:

This test was requestecd and authorized by reference (a) as
modified by references (b) and (¢), and conducted under Task Assign-
ment NPG-Re5¢-88-2-53 established by reference (d).

2. REFERENXCES:

a, BUORD Conf 1ltr Re5e-WJLthts Ser 387950 of 5 May 1952
b, BUORD Conf 1tr ReSa-KEV:414 S75=5 (1) Ser 53396 of

L

12 Mar 1953 g
¢, BUCRD Conf 1ltr Re5d-KEYsj1) 879-5 (1) Ser 54854 of
8 agg 1953
a, BO Conf 1ltr Re5e<~CEAshts NP9 Ser 42212 of 17 Jul 1952

e, 0.,P. 1894 (preliminary): Rocket Launcher Mark 19 Mod O,
Description and Instructions
f. NPG Conf 1ltr OTR:JANspps A411/5806~2 Ser 23090 of
11 Sep 19952 .
g. NPG Conf ltr OTR:JANidmf A11/5388-2 Ser 23793 of
13 Jan 1953 :
h, Conf ltr OTR3JAN: jlr A11/532-9 Ser 31507 of
15 Apr 1953

3. BACKGROUND:

a. The Rocket Launcher Mark 19 Mod 0O, described in rofer=-
ence (e), 1s a sub-caliber launcher for the Anti-Submarine Rocket
Launcher Mark 108, It is capable of firing, in sequence, six
4%0 Bub-Caliber Rockets, The prototype launcher was previously
test fired at the Naval Proving Ground and reported in refor-

ences (f) and (g). :

be Ballistic data had been rascorded on the sxperimental
4%0 Sub-Caliber Rockets during firing tests of the prototype Rocket
Launcher Mark 19 Med O and firings conducted from an cpen rsil type
launcher., The rounds exhiblted considerable yaw in flight and
excessive dispersion, The results were repcrted in references (f),
(g) and (h), Reference (b) requested that ballistic data be
recorded during the present test,

AT - em e o
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Rocket Launcher Mark 19 Mod O
Proof Firing Test of Production Model

4, OBJECT OF TESTs
This test was conducted tot

as Proof test fire the production model of the Rocket Launcher

b. Collect additional ballistic data for ballistic evaluation
of the experimental 4%0 Sub-Caliber Rockets.

5. PERIOD OF TEST:

a. Date of Project Letter 14 July 1952

b. Date Necessary Material Receilved 2 April 1953

¢. Date Commenced Test 9 4pril 1953

d. Test COmpieted 5 June 1953
6. REPRESENTATIVES PRESENT: |

LT R. J. Rohr Bureau of Ordnance (Re5)

LT A. L. Waxman : - Bureau of Ordnance (Re5b)

Mr. K. E, Yunker | Bureau of Ordnance (Re5c) E

Mr..Js A, Burke Naval Gun Factory (Code 700) ‘

|
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Rocket Launcher Mark 19 Mod O
Proof Firing Test of Production Model
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7+ DESCRIPTION OF ITEM UNDER TEST:

a. The Rocket Launcher Mark 19 Mod O is a sub=-caliber attach-
ment designed to adapt the Rocket Launcher Mark 108 to the firing
of 4%0 Sub-Caliber Rockets in antiesubmarine practice. The launcher
consists of two principal components, a tube assembly and a spacer.
assembly, as shown in Figure 1. The complete launcher assembly
is ingerfed in the guide tube of the Rocket Launcher Mark 108, It
is sub-divided to hold six (6) 4%Y0 sub-caliber rockets, as shown
in Figure 2. The assembled round is shown in Figure 3. When
properly energized, an electrical firing mechanism (Figures 2 and 4),
contained in the tube assembly, fires the rockets in sequence, The
operation ¢f the firing mechanism is explained in Appendix (C).

The Rocket Launcher Mark 108 operates in a normal manner with the
Mark 19 Leuncher inserted in the guide tube., The director controls
elevation and train and the local mount operator fires the rounds.

b. The experimental 4Y0 Sub-Caliber Rockets consisted of three
componentss

(1) 490 Rocket Head NOTS Model 101-A, BUORD
- Sketch 338313A.

(2) 2%25 Rocket Motor NOTS Model 103A, Charge Mark 16

Mod 1. ,
(3) Dummy Depth Charge, BUORD Sketch 321058,

A detalled description of the Rocket Launcher Mark 19 Mod O and
the experimental 4%0 Sub-Caliber Rocke%: is given in reference (e).

8. DESCRIPTION OF TEST EQUIPMENT:
a. Rocket Launcher Mark 108 Mod 2
b. Multiple Channel Recording Oscillograph.

¢c. Tray fabricated from 14 ft, length of 13 in, diameter
steel pipe,

d. Mamially operated firing board.

CONFIDENTIAL -
SECURITY INFORMATION 6
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Rocket Launcher Mark 19 Mod O
Proof Firing Test of Production Model
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e PROCEDURE s
The test was conducted in three phasess
ae Phase I

The Rocket Launcher Mark 19 Mod O was loaded with six rockets
and holsted into the Mark 108 guile tube., The guide tube was set
at 0° train and elevstion set as shown in Table I. Both the train
and elevation power drives were operating. The firing circult was
operated in LOCAL with a 5 second interval between rounds., 8Seven
salves wers fired. The Mark 19 Launcher malfunctioned at least
once during each salvo, starting with the first salvo. Two rounds
fired simultanecausly when the firing circuit was closed to fire a
single round. The malfunction will be discussed in detail later in
this report. In an effort to determine the cause of the malfunction
it was necessary to modify tho tast procedure. After each salve
the firing mechanism containing the sequential "stepper switch" was
removed from the lsuncher tube and tested. In ezch case it func-
tioned normally. On salvos 4 through 7, a recording oscillograph
was employed to measurs voltage and current in the firing circuit,
in an effort to determine the reason for malfunctioning.

b, Phase 1I

It was necessary to isolate the Mark 19 Launcher from the
Mark 108 Launcher in order to determine the reason why two rounds
of each salvo were firing simltancously. A trough was fabricated
by cutting a 14 foot section of 13 inch dlameter stecl pipe in halfy
lengthwise. The trough was secured to a foundation at 11° elevation
and the launcher secured in the trough. Figures 5 and 6 show the
relation of these componsnts. Two salvos (Numbers 8 and 9) were
fired with the launcher in the trough. The firing circuit was con-
trolled through a manually operated firing board. This completely
eliminated the firing circuit of the Mark 108 leauncher, Voltage
and current in the firing circuit were recorded on a mltiple chan-
nel recording oscillicgraph,

c. Phase IIl

The remaining salvos (Numbers 10 through 16) were fired with
the Mark 19 Launcher loaded into the guide tube of the Mark 108
launcher, Control and instrumsntation of the firing circuit will
be discussed later in this report,

CONFIDENTIAL |
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10. RESULTS AND DISCUSSION:

The ballistic performance of the 4Y0 Sub-Caliber Rockets con-
timed to be unsatisfactory during this test.

A casualty record is shown in Table I and ballistic data in
Table 11, ' :

a., Phase 1

The first four salvos were fired under normal conditions,
- The six 4Y%0 rockets were loaded in the Rocket Launcher Mark 19
- Mod O, Ths launcher and spacer tube were hoisted into the guide
tube of the Rocket Launcher Mark 108.

Salvo 1 ~ When the firing circuit was closed to fire
round 1, rounds 1 and 2 fired together. When the firing circuit
was closed for the second time there was no action., On the third,
fourth, fifth and sixth closing of the firing circuit the proper
roands fired in sequence. This indicated that the stepper switch
"of the firing mechanism had energized two firing positions with a
single closure of the firing cireuit., The firing mechanism was
removed from the launcher and tested., It functioned normally.

8alvo 2 -~ The launcher was loaded as before. Rounds 1
and 6 fired together during the first closure of the firing circuit,
Rounds 2, 4, 5 and 6 fired properly in sequence. Round 3 was a
misfire, Ié fired on the second revoluticn of the stepper switch
. (9th closing of the firing circuit). This sequence of firing indi-
cated that the stepper switeh fired round 1, stepped backward to
fire round 6, and returned to the proper position to fire round 2
when the circuit was closed on the second attempt to fire. The
firing mechanism was removed, tssted and found to be operating
satisfactorily, :

'~ 82lvo 3 - The firing mechanism was set to ccmmence firing
with tube No, 3. This was done to determins whether the first
two rounds would always fire together during a salvo or whether
this only occurred when tube No. 1 was involved. The first five-

‘rounds fired normelly. Round 6 (in tube No, 2) was a misfiro.
Bxamination showed it had moved off its firing pin. The only
apparent explanation is that the round was nct firmly seated and
was moved forward by the gas pressure of preceding rounds.

CONFIDENTIAL
SECURITY INFORMATION 8
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Rocket Launcher Mark 19 Mod O
Proof Firing Test of Production Model

Salvos 4 through 7 - The cause of previous dual firing was
believed to be a temporary surge or voltage drop in the firing
circuit, causing the stepper swite¢h to evels, This wold cause
rounds éo fire togeiner with a single closing of the firing circuit
The firing circuit was instrumented to measure current and voltage
" at the instant of firing. Dual firing occurred on salvos 4 through
7 inciusive. The oscillograph records indicatcd that electrical
instability in the firing circuit occurred concurrently with the
doudble roands, An explanation is provided in Appendix (C). Prior
to salvo No, 7 a new firing mechanism was installed that had been
thoroughly tested, Dual firing recurred.

b. Phase 1II

Two salvos (8 and 9) were fired with the Mark 19 Launcher
secured in a metal tray (described in paragraph 9b and shown in
Figures 5 and 6). This was done so that the firing circuit of the
Mark 108 Launcher could be completely eliminated during firing.

- Salvo 8 - Only the launcher tube was used in the tray, with
the spacer tube omitted as shown in Figure 5. The stepper.swltch
was removed from the firing mechanism, Individual firing leads con-
trolled by knife switches were run to each firing pin and a common
ground was provided., Voltage in each firing lead was recorded, The
salvo fired normally. Voltage reached only the firing pin for which
it was intended as each individual rocket was fired. At this point
it was definitely determined that the double rounds werc being fired
electrically as a result of faulty stepper switch action cansed by

a temporary power interruption at some point in the firing circuit,

Salvo 9 - This was fired with the compicte lsuncher in the
tray, the stepper switch reinstalled and the spacer tube used, as
shown in Figure 6, A firing lcad, from a manually opsrated firing
board, was securely attached to the spacer tube and a positive
ground return provided. The salvo fired normally. Veltage rsachsd
the individual firing pins in the proper sequence. This indicated
that all elements of the complete Mark 19 Launcher were functioning
properly. :

c. Phase 111

Salvos 10 through 16 - Six szlvos were fired with the
Mark 19 Launcher loaded into the guide tube of the Mark 108 Launcher
a8 desceribed in Phase 1.
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Rocket Launcher Mark 19 Mod O
Proof Firing Test of Production Model
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Saivo 10 -~ The firing circuit and power drives of the
Mark 108 Launcher were not operated during this salvo. The firing
circuit was controlled through the mamially sperated firing board
described in Phase II. The salvo fired normally.

The results up to this point in the . * indicated that the
Mark 19 Launcher, fired from the guide tube of the Mark 108 Launcher,
functioned normaily when a positive contact was provided between the
source of the firing circuit and the firing lead of the spacer tube.
The firing circuit of the Mark 108 Launcher is connected to two (2)
firing pins in the guide tube which transmit the voltage to the con-
tact band of the Mark 19 spacer tube. The Mark 108 Launcher is so
constructed, however, thiat wlen the gulde tube is loaded between
-30° and +36° in train only the upper firing pin is in contact with
the contact band of the spacer tube. All previous salvos fired from
the Mark 108 Launcher had been loaded at 0° train. Therefore it
appeared that the rocket blast and shock were partially lifting the
single firing pin causing a temporary interruption of the firing
cireuit and allowing the stepper switch to cvcle and firs two rounds
simltainsxisliy.

Salvo 11 - The Mark 108 Launcher was trained t~ starboard
35° off centerline during loading. This insured that both firing
pins were in contact with the contact band. The salvo fired nor-
mallY .

Salvo 12 was loaded on 0° train, with only one firing pin
operating to verify the results. Dual firing occurred as expected,

Salvo 13 was loaded with the Mark 108 Launcher trained to
port 35° off centerline. A double shot occurred. Investigation
after firing disclosed that tho Murk 108 Launcher was slightly out
of adjustment and that onlv the tcp firing pin was operative.
Consequently a mcmentary firing circuit break again occurred after
the first round and the stepper switch cycled of its own aceord.

. 8alvo 14 - A jumper wire was connected between the Mark 108
firing pins and the terminal lug of the Mark 19 Launcher contact
band. This jumper bypassed both firing pins and provided a positive
connection between the Mark 108 firing circuit and the contact band
of the spacer tube. The launcher was loaded at 0° train. The salvo
fired normally.

Salvo 15 was loaded 35° off centerlinc and fired normally.

Salvo 16 was loaded at 0° train and two rounds fired simul-
taneously as exnacted,

CONFIDENTTLL
SECURITY INFORMATION 10
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- d. Dual Firing Analysis

In each case where dual firing occurred only = singls firing
pln was contacting the spacer tube. The dual firing encountered
always occurred on rorndis positioned in the same sector of the
launcher tube e« the firing pin. With two firing pins contacting
the spacer tube one of the firing pins in the same sector as the
rounds being fired may be 1ifted. However the other firing pin,
diemetrically opposite, 1s not affected and maintains a constant
voltage supply to the firing mechanism, This assures proper func-
tioning of the firing mechanism and fires the rounds in their proper
sequence. g '

PAﬁT D
CONCLUSIONS
1l1l. It is concluded that:

a. When the Rocket Launcher Mark 19 Mod O is loaded in the
Rocket Launcher Mark 108:

(1) Between =30° and +30° in trzin only onc of the two
Mark 108 firing pins is operative and any two adjacent rockets of
‘a salvo can fire simultaneously.

(2) With the mount trained 35° off the centerline, both
‘Mark 108 firing rins are operative, and the rockets will fire indi-
vidualiy in the proper sequence,

b. The sxpsrimental 4Y0 Sub-Caliber Rockets exhibit excessive
yaw during burning and the dispersion is greater than 1s desirable.

CONFIDENTIAL
SECURITY INFORMATION 1
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Rockat Launcher Mark 192 Mad O
Proof Firing Test of Production Model

12, It is recommendad that:

a. The Rocket Launcher Mark 108 be trained 35° off the center-
li?g bgfgre loading the Rocket Launcher Mark 19 Mcd O into the
gulide tube. :

be Prior to starting a firing pwogram the firing pins of the
Mark 1C8 Launcher should be checked to see that they are contacting
the contact band on the spacer tube of the. loaded Mark 19 Launcher.

. e¢. The experimental 440 Sub-Caliber Rockets be modified to
improve thelr flight and decrease their dispersion.

PART F
ISP ON_OF

o

13, The Rocket Launcher Mark 19 Mod O was re
d

r
- Proving Ground for future tests. The expen
4¢¥0 Sab-Czliber Rockets were scrapped.

ined at the Naval

tal
ed expe;imental
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Tre tests upon which this report is based were conducted by:
J. A. NEAL, Lieutenant, USN
Rocket Battery Firing Officer
Rocket Battery Division
Terminal Ballistics Department

This report was prepared by:
J. A, NEAL, Lieutenant, USN
Rocket Bat%ery Firing Officer
Rocket Battery Division
Terminal Ballistics Department

This repori was reviewed by:

F. W. KASDORF, Rocket Battery Officer
Rocket Battery Division
Terminal Ballistics Department

R. H, LYDDANE, Director of Research
Terminal Ballistics Department

W. B. ROBERTSON, Lieutenant Commanjer, USN
Terminal Ballistics Officer
Terminal Ballistics Department

C. C. BRAMBLE, Director of Research, Ordnance Group

APPROVED: J. F, BYRNE
Captain, USN
Commander, Naval Proving Ground

) o~
Coeg 7

E. A. RUCKNER
Captain, USN
Ordnance 0Officer

Bv direction
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CONFIDENTIAL _ NPG REPCRT NO. 1180

Rocket Launcher Mark 19 Mod O
Proof Firing Test of Production Model

FIRING MECHANISM FOR ROCKET LAUNCHER MARK 19 MOD 0;

PRINCIPLE OF OPERATION
(Figure 7)

The fir mechanism is contained in a cylindrical tube approxi-
mately 3" in diameter and 24" long that is fitted inside the center
of the Mark 19 Launcher tube at the after end. It 1s energized from
the firing pins of the Rocket Launcher Mark 108, The six (6) firing
pins of the Rocket Launcher Mark 19 are individually connected to
the contacts of a "stepper switch", The "stepper switch" consists
of six equally spaced contacts arranged in a circle around a wiper
arm connected to the firing circuit. The wiper arm is rotated by
a shaft operated by a solenoid and ratchet gear. Figure 7 shows the
stepper switch set to fire round 1. When the firing circuit is
closed, 20 volts AC flows through the Mark 108 fiiring pins to the
conxacé band of the spacer tube (A)., The spacer tube conducts the
current to the firing mechanism. The current flows through the
wiper arm to the No. 1 contact of the stepper switch (B), to No, 1
firing pin {C) to fire No. 1 round, and to the ground return. At
the same time the current flows through a resistor and energizes
solenoid (D). Ths solenocid attracts the armeture, stretches the
spring and sets up the ratchet wheel for a cycle. When the firing
circuit is released by the operator the armature 1ls released and
the spring rotates the ratchet wheel (F) 1/6 of a turn moving the
wiper arm to contact No, 2. When the firing circuit 1is closed for
the second time round No, 2 is fired. Each time the firing circuit
is opened and closed the cycle 1s repeated, firing the proper round
in sequence. ' '

At the instant of firing the firing circuit remains clesed,
With only one firing pin touching the contact band of the spacer
tube the blast and shock lifts the pin for an instant. This inter~
rupts the current to the solenold causing the ratchet wheel to cvele
carrying the wiper arm to thic succeeding position., When the firing
pin settles back in position current again flows through the stepper
switeh and the succeeding round 1s fired, Thus two adjacent rounds
are fircd with a single closing of the firing circuit. When both
firing pins of the Mark 108 Launcher are touching the contact band
of the spacer tubs, at least one pin is always making contact and
the firing mechanism functions properly.
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